Butyl benzyl phthalate blocks Ca2+ signaling and catecholamine secretion coupled with nicotinic acetylcholine receptors in bovine adrenal chromaffin cells.
Butyl benzyl phthalate (BBP), a plasticizer and an environmental pollutant, exerts genomic estrogenic-like effects via estrogen receptors. In addition to exerting genomic effects via intracellular steroid receptors, estrogen exerts non-genomic effects through interactions with membrane ion channels to lead the rapid alteration of neuronal excitability. Estradiol is known as to have modulating role on nicotinic acetylcholine receptors (nAChR). We investigated the possibility of BBP exerting non-genomic estrogenic-like effects on nAChR in bovine adrenal chromaffin cells. Our results show that BBP inhibited Ca2+ signaling induced by the nicotinic ligands carbachol, 1,1-dimethyl-4-phenyl-piperazinium iodide (DMPP) and epibatidine (IC50 levels of 4.3, 4.1, 5.4 microM, respectively) as well as high K+ solution (IC50 50.9 microM). Additionally, in the electrophysiological observations, BBP blocked the inward current coupled with nAChR under the stimulation of carbachol. We, therefore, suggest that nAChR and voltage-gated Ca2+ channels are major and minor sites, respectively, of BBP action on the plasma membrane. The inhibitory effect of BBP on nAChR was found to be both noncompetitive and reversible, remaining unchanged as nAChR ligand concentration increased and decreased after washing. BBP was 10 times more potent than estradiol in inhibiting nAChR-coupled Ca2+ signals. We conclude that BBP exerts a novel rapidly inhibitory effect on nAChR.